Wadi al Jifr Formation consists of virtually unmetamorphosed to strongly sheared and metamorphosed rhyolite, rhyolite porphyry* and rhyolite tuff which at many places has been metamorphosed to quartzsericite schist and biotite-muscovite schist. These schists retain porphyroclasts of blue quartz which also form conspicuous phenocrysts in the unsheared rhyolite. Locally, the sheared rhyolite has been hydrothermally altered resulting in the formation of quartz-chloriteankerite veins and a sparse impregnation of pyrite.
The Bi'r Khountina Group consists of a unit of graywacke and argillite with interbedded andesite that is metamorphosed to ehtoritesericite schist near the contacts of intrusive biotite-hornblende granite. This unit is called the Abu Sawarir Formation. It is intruded by ma ssive gabiro and pyroxeni te.
No ancient mines or old prospects were found in the Precambrian part of the quadrangle* Three alteration zones in rhyolite near the northwestern corner of the quadrangle tend to have threshold amounts of molybdenum and tungsten, but they have only background amounts of the base metals and silver. Pyrite is more common in the altered rhyolite than in adjacent rocks. Geological mapping plus geochemical Relatively low relief prevails, which is interrupted principally by the cliffs eroded along the western edge of the Khuff Formation.
The Precambrian rocks project as low hills above sand plains.
Altitudes are between 600 m and 700 m above sea level.
A main road crosses the quadrangle from southwest to northeast, and most of the region in the northwestern quarter of the quadrangle is accessible across country.
Previous investigations and present work
The area covered by the Sabkhat Muraysis quadrangle was shown at 1:500,000 scale by Bramkamp and others (1956 A great unconformity separates the Precambrian rocks from the overlying Permian Khuff Formation and younger-sedimentary rocks.
These post-Precambrian formations dip gently east to southeast.
Hornblende-biotite granite gneiss
Gray, nonlayered, hornblende-biotite granite gneiss grading to gneissic granodiorite is intruded by masses of diorite, gabbro, and pyroxenite, and by small stocks and dikes of gray to pink biotitehomblende granite. The composition of the gneiss is variable, and at many places it lacks hornblende* Strong lineaments, as observed on the aerial photographs, in the hornblende-biotite granite gneiss in the northwestern part of the quadrangle may be swarms of rhyolite 6 dikes related to the rhyolite of the Wadi al Jifr Formation of the Halaban Group, but as the actual outcrops were not visited, the identity of the feature is uncertain. At the contacts between the hronblende-biotite granite gneiss and the schistose phases of the rhyolite and rhyolite porphyry flows of the Wadi al Jifr Formation, the most prominent planar feature is the schistosity, which conforms to the contact. Original bedding features in the rocks above the gneiss are absent, and in the area of the quadrangle, the unconformity between the hornblende-biotite granite gneiss and overlying rocks observed to the west (Jackson and others, 1963) , was not seen.
Halaban Group
The name Halaban Group was assigned in the Bi f r al Badriyah quadrangle (Overstreet, I-Jhitlow, and others, 1972) to an old sequence of Precambrian layered rocks including in large part the Halaban Formation of Jackson and others (1963) . Amphibolite, rhyolite, and quartz-sericite schist are the most common rocks in the Halaban Group in the Sabkhat Muraysis quadrangle. The amphibolite, composed mainly of metamorphised mafic lava and plutonic equivalents, was named the Umm Mushraha Formation in the Bi'r al Badriyah quadrangle (Overstreet, Whitlow, and others, 1972) , and the overlying unit of rhyolite and quartz-sericite schist is here named the T7adi al Jifr
Formation of the Halaban Group. The lavas of the younger part of the group are thus more felsic than the older lavas, and the amphibolite of the Umm Mushraha Formation is intruded by swarms of rhyolite dikes that are interpreted here to be in part the feeders for the thick sequences of rhyolite exposed near the Khuff Formation.
Umm Mushraha Formation.-" The Umm Mushraha Formation of the Halaban Group consists of dark green to nearly black, layered to massive amphibolite and hornblende schist formed by the metamorphism of layered andesite and massive diorite, gabbro, and pyroxenite.
Large residual masses of undeformed diorite, gabbro, and pyroxenite grade by shearing and metamorphism into the amphibolite and hornblende schist. Where these residual masses are present it has been difficult to distinguish them from the unit of younger diorite, gabbro, and pyroxenite. The criteria used here to separate the two is the presence or absence of old rhyolite dikes of the Wiadi al Jifr Formation, If these old dikes are absent, the diorite, gabbro, and pyroxenite is assumed to be younger than the I/adi al Jifr Formation.
Owing to the resistance of the unmetamorphosed gabbroic rocks to fracture, however, they may tend to be freer of dikes of any sort than the layered amphibolites. Therefore, some masses of old diorite, gabbro, and pyroxenite may have been mapped as the younger gabbro.
The Umm Mushraha Formation in the Sabkhat Muraysis quadrangle is older than a unit of chloritic schist in the Bi f r al Badrlyah quadrangle to the west (Overstreet and others, 1972) . The amphibolite is not a higher-grade metamorphic equivalent of the chlorite schist. Where the rhyolite has been extensively sheared and metamorphosed, it is converted into quartz-sericite schist and fine-grained biotitemuscovite schist. In these sheared and schistose rocks the blue quartz phenocrysts are preserved as prophyroclasts. Some fine-grained hornblende schist, possibly representing mafic flows or dikes, is locally present in the schistose parts of the rhyolite and rhyolite porphyry of the Wadi al Jifr Formation.
The rhyolite porphyry containing blue quartz phenocrysts in this quadrangle is thought to be genetically related to, but possibly s little younger than, the unit of tjuartz porphyry with blue quartz phenocrysts in the Halaban Group in the Bi'r al Badriyah quadrangle (Overstreet, Whitlow, and others, 1972) . Possibly the quartz porphyry of that quadrangle is the hypabyssal equivalent of the rhyolite with blue quartz in the Sabfchat Muraysis quadrangle. The altered zones are thought to have a complex geologic history.
Felsic pyroclastic rocks and associated pelitic sediments (the sourcerock of the quartz-sericite schist) of the Wadi al Jifr Formation seem to have been strongly sheared along north-trending axes in Ha la ban time and a pervasive lineation was developed. Following the shearing, the rocks were sparsely impregnated with pyrite, and quartz-ankerite-pyrite veins were formed. When the rocks were exposed by erosion prior to the deposition of the Khuff Formation, a weathered mantle of variable thickness was developed on the Wadi al Jifr Formation.
Locally the weathered rocks were preserved under the Khuff. After the Khuff Formation was removed by erosion, the relict weathered mantle on the PreCambrian rocks was stripped away also at most places.
At the localities shown on plate 1 as altered rhyolite, however, it appears possible that small graben of basement and Khuff Formation were dropped enough so that the relict weathered mantle has been protected from erosion.
Bi'r Khountina Group
The term Bi'r Khountina Group is here extended into the Sabkhat Muraysis quadrangle from the Bi'r al Badrlyah quadrangle (Overstreet, Whitlow and others, 1972) to the southwest to describe bedded andesite and graywacke younger than the Ha la ban Group. In the Sabkhat Muraysis quadrangle the only mapped units of the Bi'r Khountina Group are the graywacke, argillite, and chlorite-sericite schist of the Abu Sawarir Formation.
Abu Sawarir Formation. Small areas underlain by gray, green, and brown graywacke and siltstone grading into dark argillite of the Abu Sawarir Formation (Overstreet, Whitlow, and others, 1972) (Overstreet, Whitlow, and others, 1972) ; therefore the term biotite-hornblende granite is used here for this rock.
A faint gneissic banding, possibly a primary flowage feature, is present at most exposures, but it tends to be obscured by exfoliation.
Locally the granite is rich in biotite. Where biotite is particularly abundant the rock is coarse-grained and dark gray. The rock is locally granodioritic.
Owing to the cover of sand, contacts between the biotite- Therefore, the possibility exists that more of the rock is biotitehornblende granite than is shown. The unit called biotite-hornblende granite in this area was identified as late Precambrian granite by Bramkamp and others (1956) .
Andesite dikes
Scattered dark dikes of andesite, dacite, and lamprophyre intrude the biotite-hornblende granite at a few places. A group of east-trending andesite dikes were observed in the granite near the southwestern edge of the quadrangle, and several north-northeast 14 trending andesitic dikes are in the granite and its wallrocks at the northern edge of the quadrangle. The ages of the dikes are not known with certainty; they are tentatively correlated with similar dikes of late Bi f r Khountina age in the Bi f r al Badriyah quadrangle.
Post-Precambrian sedimentary rocks
Eleven units of post^Precambrian sedimentary rocks are shown on the geologic map (plate 1). They are described in the map explanation, adapted from Bramkamp and others (1956) .
Structure
The main Precambrian structural features of the quadrangle are the north-trending axes of folds in the Halaban Group and hornblendebiotite granite gneiss. These folds are pierced by later plutons of diorite, gabbro, pyroxenite, and biotite-hornblende granite. A westnorthwest-trending fault younger than the biotite-hornblende granite is inferred to be present on the northern edge of the quadrangle from evidence seen north of the Sabkhat Muraysis quadrangle, but if so, it is concealed by sand. This fault is parallel to and probably contemporary with the early faults in the Najd fault zone to the southwest (Jackson and others, 1963; Overstreet and Whitlow, 1972) .
The greatest structural feature in the quadrangle is the downwarp to Where the original rock is granite, the granitic texture is preserved in a porous saprolite, but the saprolite of rhyolite is fine grained, punky, and textureless.
The saprolite is here interpreted to be a subaerial weathering product that formed before the deposition of the Khuff Formation.
The saprolite is thought to have been partly eroded prior to the deposition of the Khuff. Evidence for the erosion is the highly variable degree of saprolization, relicts of deep saprolite being interspersed with shallow saprolite or fresh rock from which the saprolite was stripped before the Khuff was deposited.
GEOLOGIC RELATIONS OF SELECTED ELEMENTS
Eleven samples of wadi sand were collected in the area of 
Procedure
The eleven samples of wadi sand, weighing 10 kg each, were dug from the upper 30 cm of water-laid Holocene sediments in small wadis.
Each sample was sieved on stainless steel screens, and 100 g of -30+80-mesh sand was taken. The residue from sieving was panned to make a heavy-mineral concentrate, and magnetite was removed from the concentrate. At each locality, therefore, three samples were obtained:
-30+80-mesh wadi sand; concentrate; and detrital magnetite.
Wet chemical analyses were made by C. E. Thompson, U. S.
Geological Survey, and L. Al Dugaither, Directorate General of Mineral
Resources, for copper, zinc, and molybdenum in the sand and magnetite, and for copper, zinc, molybdenum, and tungsten in the concentrate.
The sand was also analyzed by C. E. Thompson and Kamal Shahwan, Directorate General of Mineral Resources, for 27 elements by semiquantitative procedures; the method used was modified from procedures of the U. S. Geological Survey (Theobald and Thompson, 1968) .
Results
The results of these analyses are shown on histograms (figs.2 and 3) and selected data are given on the geologic map (plate 1).
No large amount of metal was found in any sample; 11 elements were below the limits of spectrographic detection in all samples of sand. 
Parts per million Each of these threshold values is from a different sample locality, and two, the boron and lead, molybdenum, and titanium were found in four specimens of wadi sand (plate 1). Each of these threshold values is from a different sample locality, and two, the boron and lead, are at the lower limits set for threshold values; they probably represent normal variation in laboratory results (Theobald and Thompson, 1968) . Most of the analysed samples in this quadrangle came from Wadi al Jifr Formation of the Halaban Group. The distribution of the trace elements in this rhyolite is quite different from that in the much younger Shammar RhyoliteO) exposed in the Bi'r Ghamrah quadrangle (Overstreet and Whitlow, 1972) to the southwest, sand from which is distinctly high in beryllium and silver. These elements 
PvECOrtMDATIOlTS
Owing to the possibility that some of the alteration at the three zones of altered rhyolite is of hydrothermal origin, and the fact that a very minor amount of tungsten and molybdenum is associated with the zones, a further exploration should be made for sulfide minerals. The altered zones should be mapped geologically and sampled geochemically. A ground electro-magnetic survey should be made.
The margins of the Wadi al Jifr Formation, and beds within the formation, may be favorable locations for large deposits of massive pyrite. However, no gossan was seen. When further work is done in this quadrangle, the areas of rhyolite should be scanned from helicopter or light aircraft for gossan.
